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$ 5 present invention relates to a novel therapeutic 

application of ketolides. 

The invention relates to the use of ketolides and phar- 
maceutical^ acceptable salts thereof for the preparation of 

i^iiicSuEIcar^^ arterial 

10 thrombotic complications associated with. atheroscleroses . 

The term "ketolide" refers to erythromycin derivatives 
lacking cladinose in position 3. These products have antibi- 
otic properties (Antimicrobial Agents and Chemotherapy 997, 
vol. 41, PP. 2149 to 2158, or 1997 vol. 41, PP. 454 to 459 or 
15 Lettre de l' infectiologue 1997, vol. 12, pp. 46 to 54). 

Ketolides are also described, for example, in European 
Patents 0487411, 596802, 606024, 614905, 676409, 680967 and 
799833 and International Patent Application WO 98/25942. 

Among the preferred ketolides of the invention, mention 
20 may be made of the compounds of the formula (I) : 

O 
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(I) 



35 in which R represents a radi 
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(CH 2 ) m O n (X)YAr 



in which m represents the number 0 or 1, 
n represents the number 0 or 1, 
5 X represents a radical <NH) 3 , CH 2 or S0 2 with a 

representing the number 0 or 1, 

Y represents a radical (CH 2 ) b - (CH=CH) c - (CH 2 ) d with 

c = 0 or 1 and b + c + d <. 8, 
z rep resents a hydrogen or halogen atom, 



10 Ar represents an optionally substituted aryl or 

heteroaryl radical. 

The aryl radical can be a phenyl or naphthyl radical. 

The substituted or unsubstituted heterocyclic radical 
can be a thienyl, furyl, pyrrolyl, thiazolyl or oxazolyl 
15 radical, an imidazolyl radical, for example a 4- (3-pyridyl) - 
lH-imidazolyl radical, a thiadiazolyl, pyrazolyl or 
isopyrazolyl radical, a pyridyl, pyrimidyl, pyridazinyl or 
pyrazinyl radical, or alternatively an indolyl, benzofuryl, 
benzothiazyl or quinolyl radical. 
20 These aryl radicals can contain one or more groups 

chosen from the group consisting of hydroxyl radicals, halo- 
gen atoms, N0 2 radicals, CN radicals, alkyl, alkenyl or 
alkynyl radicals, O-alkyl, 0-alkenyl or O-alkynyl radicals, 
S-alkyl, S-alkenyl or S-alkynyl radicals and N-alkyl, N- 

• 4-^v*10j-t = rKnn 

^ v> cu J- jv\_h jr j- ^ — »• u "J. ' 

atoms optionally substituted by one or more halogen atoms, 
the radical 

H x 3 , where Ra and Rb, which may be identical or dif- 
^ R b 



ferent, represent a hydrogen atom or an alkyl radical con 
30 taining up to 12 carbon atoms, the radical 
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-U, vhere R, represents an alkyl radical containing up to 
12 carbon atoms, or an optionally substituted aryl or 
5 heteroaryl radical, where the aryl. O-aryl or S-aryl 

carboxylic or aryl, O-aryl or S-aryl heterocyclic 5- or 6 
metered radicals comprise one or more heteroatoms, option 
X substituted by one or more or the substituents mentroned 



below. 

10 preferred heteroc 

alia, 



ycles which may be mentioned are, inter 
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5 and the heterocyclic radicals envisaged in European Patent 
Applications 487411, 596802, 676409 and 680967. These pre- 
ferred heterocyclic radicals can be substituted by one or 
more functional groups. 

Hal preferably represents a fluorine, chlorine or bro- 

10 mine atom. 

Among the addition salts with acids which may be men- 
tioned are the salts formed with acetic acid, propionic acid, 
trif luoroacetic acid, malic acid, tartaric acid, methane- 
sulphonic acid, benzenesulphonic acid, p-toluenesulphonic 
15 acid and, especially, stearic acid, ethylsuccinic acid or 
laurylsulphonic acid. 

The aryl radical is preferably a heterocyclic aryl 
radical. Among the preferred ketolides which may be mentioned 
are the compounds in which Ar represents a radical 






20 



Among the preferred compounds of the invention which 
may be mentioned are the compounds of formula (I) whose names 
are given below : 11, 12-dideoxy-3-de [ (2, 6-dideoxy-3-C-methyl- 
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3-O-methyl-alpha-L-ribohexopyranosyl) oxy] -6-0-methyl-3-oxo- 

12. 11- ( [oxycarbonyl [ [ [2- [4- (3-pyridyl) -IH-imidazol-l-yl] - 
ethoxy] methyl ] imino] ] erythromycin (compound P) described in 
Patent Application WO 98/25942 in Example 2 or 11, 12-dideoxy- 

5 3_de ( (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribohexo- 
pyranosyl)oxy) -6-0-methyl-3-oxo-12, 11- (oxycarbonyl ( (4- (3- (3- 
pyridyl) -1H-1, 2 , 4-triazol-l-yl) butyl) imino) erythromycin 
(compound P x ) described in Patent EP 680967 in Example 35, or 

11 . 12 - dideoxy-3 -de ( (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha- 
10 L-ribohexopyranosyl) oxy) -2-f luoro-6-0-methyl-3-oxo-12 , 11- 

(oxycarbonyl ( (4- (4- (3-pyridyl) -IH-imidazol-l-yl) butyl) - 
imino) ) erythromycin (A isomer) (compound P 2 ) described in 
Patent EP 7 99833 in Example 3, or 11 , 12 -dideoxy-3 -de ( (2 , 6- 
dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribohexopyranosyl) oxy) - 

15 6-0-methyl-3-oxo-12 , 11- (oxycarbonyl ( (4- (4- (3-pyridyl) -1H- 
imidazol-l-yl) butyl) imino) ) erythromycin (compound P 3 ) de- 
scribed in Patent EP 680967 in Example 34. 

Among the ketolides which are particularly advantageous, 
mention may be made of the products in European Patents 

20 676409, 680967 and 799833. 

The ketolides exhibit an anti-platelet-aggregating and 
antithrombotic activity, as shown by the results obtained in 
the experimental section disclosed below. 



25 tions intended tor preventing arterial complications, suun as 
cerebrovascular accidents, myocardial infarction and unstable 
angina following atherosclerosis. 

The infectious agent Clamydia pneumoniae appears to play 
a role in the development of atherosclerosis in man. 

30 The ketolides are active against Clamydia pneumoniae. 

As a result, the anti-infectious properties against 
Clamydia pneumoniae which are associated with their anti- 
platelet-aggregating activity allow them to be used to combat 
the development of atherosclerosis and thrombotic complica- 

35 tions. 



The invention thus relates to pharmaceutical composi- 
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The invention also relates to pharmaceutical composi- 
tions containing a ketolide defined above which are intended 
for preventing arterial thrombotic complications associated 
with atherosclerosis . 
5 These compositions can be administered orally, rectally, 

parenterally or locally by topical application to the skin 
and mucous membranes, but the route of administration is the 
oral route. 

They can be solid or liquid and can be in the pharmaceu- 

10 tical forms commonly used in human medicine, such as, for 
example, simple or sugar-coated tablets, gel capsules, gran- 
ules, suppositories, injectable preparations, ointments, 
creams or gels; they are prepared by the usual methods. The 
active principle (s) may be incorporated therein with excipi- 
15 ents usually used in these pharmaceutical compositions, such 
as talc, gum arabic, lactose, starch, magnesium stearate, 
cocoa butter, aqueous or non-aqueous vehicles, fatty sub- 
stances of animal or plant origin, paraffinic derivatives, 
glycols, various wetting, dispersing or emulsifying agents 
20 and preserving agents. 

These compositions can also be in the form of a powder 
intended to be dissolved in a suitable vehicle, for example 
apyrogenic sterile water, at the time of use. 

The dose administered is variable depending on the 

administration and the product concerned. It can be, for 
example, between 50 and 600 mg per day via the oral route in 
an adult for the product P, P 1# P 2 or P 3 . 

PHARMACOLOGICAL STUDY 

30 

IN VITRO PLATELET AGGREGATION. 

Principle 

The platelet aggregation is measured by the turbidimetry 
method inspired by Born [1], by detecting the optical trans- 
35 mission through a platelet-rich plasma (PRP) to which and 
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aggregating agent has been added. When the platelets aggre- 
gate, the plasma becomes clear and the optical transmission 
increases . 

Preparation of the platelet-rich plasma 
5 Blood is taken (3 tubes per rabbit) by cardiac puncture 

from a rabbit into tubes containing sodium citrate. To obtain 
the platelet-rich plasma (PRP), the tubes are centrifuged at 
160 g for 10 minutes. The supernatants are collected (PRP) 
and the pellet is re-centrif uged at 2000 g for 15 minutes to 
10 obtain the platelet-poor plasma (PPP) . By dilution with the 
PPP, the PRP is adjusted to a concentration of 300,000 plate- 
lets per mm 3 ± 10%. The counting is carried out using a Coul- 
ter ZM counter. 
Aggregation 

15 Tubes containing 320 \il of PRP are incubated at +37°C 

for 30 minutes in pre-incubation wells. 

The aggregometer is calibrated with the PPP for an 
optical transmission of 100% corresponding to a complete 
aggregation, and with the PRP obtained from the same rabbit 

20 for an optical transmission of 0% corresponding to the ab- 
sence of aggregation. 

The test product P is added in a volume of 4 0 pi. After 
incubation for 2 minutes, the aggregating agent (10 pM ADP, 
0.2 mM sodium arachidonate or collagen 20 %g/ml) is added in 

be seen on the printer. 

On the plot obtained, the height of the aggregation 
curve is measured in cm from the baseline before addition of 
the aggregating agent, and then converted into mVolts (=l/OD) 
30 using the formula 10 mV = 2.5 cm. 

[1] - Born G.V.R., Aggregation of blood platelets by 
adenosine diphosphate and its reversal, Nature, 1962, 194, 
927. 

The results obtained are as follows: 
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Effect of product P on in vitro platelet aggregation - Com- 
parison with aspirin , 



TtT 



% of inhibition of the aggregation induced by 
arachidonic acid + 



Concentrations 



Product P * 



Aspirin 



10' 7 M 

10" 5 M 

5 x 1CT 5 M 

1CT 4 M 



7 

-42- 
73 

90 



8- 

13 
85 

100 



15 + The rabbit platelets are placed in the presence of the 

product at different concentrations and the arachidonic acid 
is then added in a concentration of 0.2 mM. 
* n = 2 rabbits 

** n = 4 rabbits except for the concentration 5 x 10" 5 M, 
20 where n = 2. 



The preferred products P lr P 2 and P 3 mentioned above also 
show good activity on this in vitro platelet aggregation 
test . 



